Assembly of foot-and-mouth disease virus empty capsids synthesized by a vaccinia virus expression system.
cDNA cassettes encoding the foot-and-mouth disease virus (FMDV) structural protein precursor (P1-2A) together with the 3C protease, which cleave this molecule to 1AB, 1C and 1D, were constructed. These cassettes were introduced into vaccinia virus (VV) transfer vectors. Attempts to isolate recombinant VVs constitutively expressing these cassettes were unsuccessful. However, when the P1-2A-3C cassette was placed under the control of the bacteriophage T7 promoter, stable VV/FMDV recombinants were isolated. Co-infection with recombinant VV vTF7-3 (which expresses T7 RNA polymerase) led to the production of correctly processed FMDV capsid proteins. Analysis by sucrose gradient centrifugation showed that material which co-sedimented with natural empty capsid particles (70S) was formed. Electron microscopy revealed empty capsid-like particles with diameters of about 30 nm. Studies using monoclonal antibodies specific for conformational epitopes indicated that the antigenicity of the synthetic particles was similar to whole virions and natural empty capsid particles. Surprisingly, merely the modification of a single amino acid residue within the myristoylation consensus sequence at the N terminus of P1-2A allowed the isolation of a recombinant VV which constitutively expressed the correctly processed proteins. However, the capsid proteins expressed from this mutant cassette failed to assemble into 70S empty particles.